Objective: The primary aim of our study was to assess the variation of PEFR with BMI in normal medical students of Karachi, Pakistan.
Introduction
The WHO classifies an individual as being "overweight" or "obese" based on their body mass index (BMI), which measures weight relative to height. According to WHO, a person having BMI ≥ 25kg/m 2 shall be considered as overweight while obese is defined as having a BMI ≥ 30kg/m 2 . However, these values are rough estimate because they may not accurately correspond to the same degree of fatness in different individuals. [1] Obesity stands out as an emerging global public health challenge that is epidemically increasing in both developed and underdeveloped countries. The WHO ranks Pakistan as 165 (out of 194 countries) in terms of its overweight population, with 22.2% of individuals over the age of 15 crossing the threshold level of obesity. [2] A research study conducted at Ain Shams University concluded that about 50 percent of medical students of that University were overweight and obese. 3 The most significant factors they found responsible for obesity in medical students include genetic factors and life style factors like prolong computer sitting on daily basis, overeating during time of stress and eating between meals. [3] Also consumption of energy dense fast foods that are readily available in the university cafeteria play a significant role in adding up to the obesity of a typical university student. [4] The overweight and obese people are at high risk for developing many different co-morbidities and health conditions, including respiratory disease. [5] It happens because obesity stiffens the total respiratory system presumably due to its combined effects on lung and chest wall compliance leading to respiratory problems, such as breathlessness, specifically during exercise, even if they are devoid of any respiratory illness. [6] Peak expiratory flow rate (PEFR) signifies the maximum flow that is achieved during forceful expiration after maximum inhalation. It is an important tool to identify the degree of obstruction in the airways by measuring air flow through the bronchi. PEFR is influenced by various factors such as age, height, weight, gender, race and the environmental conditions. [7] Although it's an established fact that forced expiratory volume over 1 sec (FEV 1 ) is more efficient and accurate than PEF for indicating airway obstruction. However the PEF, due to its portability, cost effectiveness, feasibility and simplicity of maneuver, has made it preferable over FEV 1 . [8] The Mini Peak Flow Meter is a useful instrument that is widely used for ambulatory PEF measurement. [8] Considering the overwhelming rising burden of obesity among the youth, this research was conducted on undergraduate medical students as they are the future of the health care system and therefore their health status is necessary for effective functioning of the health sector. This study primarily aimed to assess the respiratory system functionality in medical students through variation of PEFR values with that of BMI.
Further studies are required to categorize different values of PEFR in relation to ethnicity so that those values can be considered in the evaluation of normal PEFR values while considering variation with other influencing factors.
Materials And Methods
This cross-sectional study was carried out on 138 medical students currently studying in Karachi Medical and Dental College. All the participants were non-smoker healthy young Pakistani medical students between the ages of 18 and 25. Students that were not enrolled in the study include those that were regular exercise takers or those who had some respiratory illness and were taking treatment for the same. The variable parameters of this study include mean age, body height and body weight and PEFR. They were marked separately for each gender. Prior to the experiment, every participant was individually informed about the experimental protocol as follows;
• Take deep breath before blowing it forcefully into the mouth pieces of the Mini Wright Peak flow meter • Nostrils should be closed quickly and tightly while blowing into the mouth pieces of the instrument.
• Tongue shouldn't be kept in front of the mouthpiece • Every participant should perform the activity thrice • The experiment needs to be started again in case of coughing or sneezing while breathing out • Tight clothing should be avoided On the experimental day, all the subjects were made to relax physically and mentally while being seated. Then their vitals such as blood pressure, heart rate and respiratory rates were recorded and PEFRs were measured within careful observation of the researcher. The standing height and weight were measured with shoes taken off. The standing heights were measured in centimeter using standard height measuring rods and weights were measured in kilograms with calibrated Libra weighing scale. The PEFR was noted in liters/minute with the aid of Mini Wright Peak Flow Meter. The study was conducted from August 2013 to December 2013.
Every participant was involved thrice in the activity for PEFR values with all protocols and the highest value was considered as the value of PEFR for that individual. Similar pattern was followed for categorizing the subjects according to their weight. P-value of less than or equal to 0.05 (p ≤ 0.05) was considered as statistically significant. SPSS 17 was used for statistical analysis of all the data that was acquired for this study.
Results
A total of 138 undergraduate medical students were enrolled in this study. Table I demonstrate the distribution of the study population with females forming majority of the participants 80.4 % having the mean age 18.68±0.83. Males the minority 19.6% of subjects with mean age of 18.33±0.78. 
Discussion
This study reported interesting relationship between BMI and PEFR values with increasing trend in the values of latter with the increase in the former values. Similar finding was reported by Sudha. D [9] . However this relationship of BMI with PEFR was contrasted by the results given by Kaur Harpreet7 and Saraswathi Ilango [10] . The ambiguity of increase in PEFR with rise is BMI above normal limit of 24.9 can be addressed by increasing the sample size of people with abnormal BMI values (BMI ≥ 25) comparable to the no of participants with normal BMI as our research study included few participants with abnormal BMI values.
Consistent with other research studies, [11, 12] the mean BMI values were found out to be greater in male participants than the female participants, although the values were comparably lower than American medical college students. [13] Also it was found that a significant majority 48.6% of the female participants had BMI lower than 18.5. The PEFR values, due to their relation with BMI, were also found out to be higher in males than the females similar to other studies. [12, 14] A large sample size is needed to get more accurate results. The ethnicity also needs to be considered as it is an important factor that affects the values of PEFR. [7] Moreover the Mini Wright Peak Flow Meter is less accurate than its counterparts so therefore a more accurate peak flow meter can level up the accuracy of the acquired data. [15] 
Conclusion
The study concludes that PEFR is affected positively by variation in BMI. Also young males have more BMI and PEFR values than their young female counterparts. A large sample size with accurate peak flow meter is required along with ethnic consideration of the study population for better and accurate results. 
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